BRCA1 is regulated by Chk2 in response to spindle damage.
Inherited mutations of the breast cancer susceptibility gene 1 (BRCA1) confer an increased risk for breast, ovarian and prostate cancer. BRCA1 has been involved in regulation of cell cycle progression, DNA damage signaling and repair, maintenance of genome integrity, ubiquitination and regulation of transcription. Aside from its essential functions in the DNA damage response BRCA1 has been also involved in the cellular response to microtubule damage. Emerging evidence indicates that BRCA1 regulates the duplication and the function of centrosomes, participates in mitotic spindle assembly and is required in the spindle checkpoint. Given BRCA1 distinct functions in microtubule-dependent pathways, we hypothesized that BRCA1 might be regulated following microtubule damage. In the present study, we report the novel finding that BRCA1 is phosphorylated by the checkpoint kinase Chk2 on the previously identified site Ser988 following anti-mitotic treatment in human cancer cells. Ser988-phosphorylated BRCA1 accumulates at centrosomes in response to microtubule damage but Ser988 is not essential for BRCA1 localization at the microtubule-organizing centers. We further demonstrate that the Ser988 phosphorylation is important for the inhibiting microtubule nucleation activity of BRCA1 and for BRCA1 function in cell survival following microtubule damage. These findings reveal a striking outcome of BRCA1 phosphorylation by Chk2 on its role in microtubule-dependent pathways and suggest a fine cross-talk between DNA damage and spindle damage responses.